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[mm%] mmm 

[#§*Fif*0D$gH] 

[»#3Cl] (l) : 

[ft 1] 




(^tfj, xti, x^;i/S, y°uif;vm. >f vzfumim, tert-^/i 

o 

[§M2] uaB-jR^: (i) T*^$ti-sn.x^ Meaner, 

TU-titt (2) : 
[ft 2] 

CH 3 



(CH 2 ) m 0 




l 
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Wi, T3H-« (3) : 
Ut 3] 

(CH 2 ) n 



II 

CH 
I 




(3) 



T, --3j^±tf)#££; *J#£) Tf^StiS 3 -hi Kn3r^7;b#- 5 -X>$n. 
[ft 3 ] sK U ^-^^©tfil^^iij:, 10000-500000 
[»#£4] TfHft^ (4) : 

Mb 4] 




*ri/TJljtjj x- ho 
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[»#£5J (III) T3B-jRS: (5) : 
[ft 5] 

0 




7 _V-S— (CH 2 ) — CH— CH 2 — il-OH 

(aS*, x^;i/g, ^ntf;i/l, >f y^n tr;i/3S, tert-?>;i/ 

I^?>J{fc5^f)aiRSti57;i/^SS:^U y tt, 1 ~ 7 tiStt 

(112) Jg*^, ISfE«^«©jg^"t •5>T3B-'« (1) : 
[ft 6] 




— f-o— c— c— "4 

V H f-L ' 



d) 



(5£tf», Xte, t^-jim, x^;i/S> 7°nn 0 ;i/S, -fy^nt>S, tert-y^;i/ 
Mi* t&ffi— JRsS (1) T*^3*iS:xx-/ McflnAT, 

tib-«55; (2) : 
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Ut 7] 

? H 3 




v^i, TfH-^ (3) : 
[ft 8] 

T 3 

(CH 2 ) n 

CH 

II 




(3) 



^v^£ 5 *fett6 Jc8B*©»ii*i6. 
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jl=y>7 *?y;-* y yjith-x. yy-fen-;i,, xuNUh-^, 

^Uh-;b, >f)i?uym, fi^tvuym. x^n 

tassx^i fcfe^rMf •SBtfiaMti, ^«^*fett-e 
tf;i/tf>^, u> draft, jlh, ^i>| ( nA^sft, &sv^i3*i£<z>&fre>fc 

[ft 1 6 ] frffBXg 1 {C&tf£«i#[ 

(xsi-i) fufa-^ (5) t?^3*i«ffc^s^&< fcfc-8TOi±-£ 

(Xgl-2) frffH-^ (5) t'^$*lSft;^ Wj!< 
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[it 1 9 ] mmxn i »cfe^««4«cD«iitt, 
(xsi-3) ffir«-«^ (5) T^sti-Mt t^-mmu^ 

(XSl-4) MIB-IKiS (5) T'*t£*i3tf:ilr%£4>&< fcti-iS«±^ 
ttSfc^*, *^o^3RaRS:^*«iV^%tf»Tf, X3S 1 - 3 T*fg#£ tl 

[»#3S2o] t&iHxsi -4-emm? smi&tpK.* mmm^tnx^ 

y-x, **/n-;*, tf^h-*, vw-*, ^;i^h-x, 

^*Uirn-;i/, xuhuh-;u, ^i/Uh-;i/ % 40b?n:/Bft, # 

"y^vuym. v;i/h-*, **n-x, h -x^e>&SS¥a^jgJR3*i5 

[M2 2] XSl {C^V^T, TSBft^ (6) : 



[ft 9] 
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Ut i o ] 




T? j3*3*l& 3 - t Kn^rS/- 5 - [ (4-^^7i-;i/) 

2 3 tciB*<8SS3i#&o 

XS2<Z)jKU t FD^ri/7;^; x- hEURX^tt, li 

[»#3S2 7] Igl {C^Jffl-r^^^tt, J/a- K^X(Pseudomonas 
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[If 8] ialEi/n.- K^E^-X (Pseudomonas) MiCJUT 

S/a.- ■fnUT'f YN2« (Pseudomonas 

cichorii YN2; FE RM BP-7375), - K^tT, • ^ 

H U T -Y H45#fc (Pseudomonas cichorii H45; F 
ERM BP-7374) , i/ =l- • ^x«ytM P161jt (Ps 

eudomonas jessenii P 1 6 1 ; FERMBP— 7376 

[0 0 0 1 ] 

*$&m&, mm&mf&^-v n^jkuh Kn*s/7^*;i-h (pha 

7-;HW53-t Kn^i/7^>Sa-y h£^tf§r^&£#fi?ttPH 

[0 0 0 2] 

# < 0t^*^ u - 3 - b k n ^ i/ii (ar> phb^h&i-) 

X* • ^-f - • XX, P178-197 ( 1 9 9 5) ) „ rtl^CO^U V-te, 
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[0 0 0 3] 

KW-f <5W3fetffc3*iT£fc. Mill 7;i/;*r U f*7. • h n 7 H 1 6 
^(Alcaligenes eutropus HI 6, ATCC No. 17 

6 9 9) MfMiit t^mm^mmm^mt^^^^inz^^x, 3 

-t Fn^ri/iK (J^T. 3HBtl&t) h3-hFn^i/^i (J^T, 3H 

¥ 6 - 1 5 6 0 4 ^<&m. 7 - 1 4 3 5 2 ^$g, #^ 8 - 1 9 2 2 7 

30 . 

[0 0 0 4] 

£fc. #fF^|g^2 6 4 2 9 3 7#{C&, t/=L- ■ ^"1/^^^>X • 

ATCC 2 9 3 4 7$; (P s e u d o m o n a s oleovorans AT 
CC 2 9 3 4 7) K&mM£LX&ftft&iaJimiR<k*m&&jL&Z.Mz£V* 
MM&Gfrio 1 2£T*<D3 - ti Kn^i/7;^;x- bZ^J-r-^L-v b£~? 

[0 0 0 5] 

#!§¥5 - 7 4 4 9 2#£t$gfC&, t^UAVrV fAM (M e t h y 1 o b 
acterium sp. ), ft*? 3 -yj]7.M (Paracoccus sp.) 
, TJWJ^^Xl (Alcaligenes sp. ) , i/=L - K^tXl ( 
Pseudomonas sp.) ^fgffc 3 P, 7 tf)g§-^T 

-;WC®M£-&£3£fC J: 3HBt3 HVtliDM^&^lStSW 

[0 0 0 6] 

4$ ffi¥ 5 - 9 3 0 4 9 fttfftrMPP 7-265065 Affile fcfc, 71 

n^E-^-^. • 3f hfx (Aeromonas caviae) Sr^W U 
-:7$ftS:iBffaRfc bt^tt £^£fcj: y, 3HBi3-t Kn^pj/^>s 
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[0 0 0 7] 

mm^-Q - 1 9 1 8 9 3#^#fCtt, ZIV^^-T. • Ti/ KsJ?9>* • I FO 
1 3 8 5 21 (Comamonas acidovorans IFO 1385 

2) t>\ mmMtLxyfrnyMfc-ai, a -7$yy*-ji$:m^t-mmz& 

[0 0 0 8] 

PHA5: ^H-r S r £ S ftr »J , £ © «fc 3 fc3M5fclc «fc o T«£<M£ P 
HA©«&&£gfgt-t£&t;&£;ftTV^ a #J^«, Makromol. Ch 
em., 191, 1957-1965, (1990),Macromole 
cules, 24, 5256-5260, (1991), Chiralit 
y, 3,492-494, (1 9 9 1 ) ftH i/a - h^t^ • t Ut*' 
7>X^3-fcKD^^-5-7i-;i/Wfi (J^T, 3HPVi:ISt) l:^; 
V-HX y h£UT#*fPHA&£j&t*S£i:#«§3*lT;J3»J, 3HPV^ 

[0 0 0 9] 

£ PHA©imi§;tf$:A,T*&So 
[0 0 10] 

Macromol. Chem. Phys. , 195, 1665-1672 
( 1 9 9 4) IZit, S/a — K^-^-X • * V^tf^yT. (Pseudomonas 
oleovorans)#, 1 1 -V x.J *ri/ ^y^ril yWlfr <o 3 — H Kn^r 

^->yhh LT^tfP HA ££j^5££#$8£ 3*1X^5. 
[0011] 

Macromolecules, 29, 3432 — 3435 (1996) 
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i/n.— K^B^X'^U^jK^^Tx (Pseudomonas oleov 
orans) &Mv*T, 6-7i;dri/A^>^f>, 3-t Kn^>>-4- 
7 x. J 3 -K. KD^i/-6-7i;^ri/>\^t>»Si-.y h^LT 

^ l PHAt 8-71;^^^^^^ 3-tFn^^-4-7i;^ 
S/HBk 3-tKD^F»/-6-7i; 3f£"\3f 3 - HKn4r2/-8- 
7 xj *ym*=L-V b £ L>Ti£ti 1 l-7i;^ri/7>f 

3-tKDdp2/-5 -7x;^i/^i^ 3-tKa*i/-7-7 
x;*J/^>i&^»; h £ LT^PHAS:, ■ttl-? tl^jgf * *T #fg 

[0 0 12] 

Can. J.Microbiol., 41,32-43 (1 9 9 5) (Cti 
> K^t ^ • ^"l/^*^7>7 (Pseudomonas oleovor 

ans)ATCC 2934 7 a. - • (Pseudom 

onas putida) KT 2 4 2 2^5:1^1, # 6 - (4 - */ 

Ty^jcy^ri/) s\*Vym%>Z>\^$ 6 - (p--hD7x;^>» ^^Mfc 
?:SSttT, 3 -t Kn^rJ/- 6- ( 4 - >> y 7 7 x J * */) -if-:/g&&5 

Wi3 -t. Kn^rS/- 6 - (4-- hn7i;^r>» A^t^i&^yv-ic 

V h£LT^tfPHA££jg^3rh#$g^£;ftT^£ 0 
[0 0 13] 

IC^5 PH A0>B8$&£: Hit M a c r o mo 1 e c u 1 e s . , 3 2, 8 
315-8318 (1999) {Cli, S/a.- K^E^T. • 7> # (P s e u d o 
monas putida) 2 7N0 lt&M^t, yMt 1 1 - (7x 

-;i/x;P7r-;i/) 7>f**>i$:If tit, 3-tKn3^>-5- (711 
;i/7ji/7 7^jv) ^m^i: 3 -\l Kn*$/- 7 - (7i_;w;i/773) ^.7° 

fe^U -e©BR, S/a- K^t^ • 7^*" 2 7N0 1ftlt ftjRSRilL 
Ttf**>Mfc<Z>*&*tM8%T?tiri&aiU -e®«ilijt«:«3R«i:L/T 1 1 - (7 
i_;i/x;b7T-;b) vyTfiymnfrZ^tagmz^ j v- b-tZX&tf 
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[0014] 

KM-f^? (-S-) «M^tt^«<> »tBffiPHA&|»$8l/T^<ISL 

^ Ks^t7 (-s-) trm-r&PHAtomtrtommft&izBiLx. 

>f*-tf (-S-) fc&^SPHA©£^fi£JC@BUTli, _Lfc#tf 1 
[0 0 15] 

r©i&H£ft?& MitSo)- (7i37;b7 
r;i/*>Mii5^t53-tFn^i/-<a- (7t^i/x;i 
7 7 3) r;b*>Bft^L- »y h$r±ic^tfPHA©^jg^«6S:SEtcBBI6l/, 
*l=b5fc&Btn?&£#, ^12 001-5714 5^P,l>'[:#i2 0 0 1 - 5 7 
14 2#£LT, 3*1 "XT V*<5. 3<B^o<Z)ffi«lCfcl:, {RllilfCTWb? 

■i F (-S-) Nfc^frirMfcjtfy KD^i/7;M7x- 

HAW^P)*l, ^-Ttit;, #^tftc£Jft1£<Bi©v^;b:7.f KM-f tf? (-S 
-) ^*cd**#SLTv\* 0 z:ft£jRj©tt(8iS^*;i/7/ KM^f** (-S- 
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-) fllii&^^SiL- ^ N jKD t: FD^i/7Jl/*;i- hi:, -e© 
[0 0 1 6] 

-S-) m&ltm^&n.-y h&iztiffiMtetfV t Kn^rS/T^/*yx- hi:, 

^^-^ hli^&±&m#i:'t£§TM&PHA#^h, ^CD^^&JI^-rs 
[0 0 1 7] 

;^;i/7 7-;i/) h mPHA^t zmtizm-fzUZi 

(Sg|7x^;b^;i/7T-;b) r;i/^>^rL- v h &-£&p h a 

A^fijc^»4j^T©r;i/^;bSS:KSi"rs6)- [ ( P -7;i/^;i/7x^) 
^/V77-;v] 7 *fj&f5 3 -n Kn^5/-«- [ (p-7;i^ 

;i/7xn;i,) 7JI/7 7-M y;b#>^n- »y h P H A £ &£jgnTtg7?& 

5iil$:I{i}lfe 0 #Dx.T, 3<Z>3 -\L Rn*S/-a>- [ (p- 

^ftT^&^frM&P HAtfe^Ii:(C^#t, *»iSSfi)5t5ICSofe. 
[0 0 18] 

*»w©jJ<u n Fndp^y;i/*y x- h&, Tia-JKa; (1) : 

[0019] 
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Ut 1 1 ] 



X 




S 




(1) 



[0 0 2 0] 

lit, *?-)im, x^;i/S, yntf;i/S, ^y^nfM, tert-^;i/ 

TfH-«5^ (2) : 
[0 0 2 1 ] 



[0 0 2 2] 

v^tt, TSB-JK^; (3) : 
[0 0 2 3] 



[ft 1 2 ] 




(CjH 2 ) m Q 



f-o_i_ c _Li 

* H H 2 ' 



1 4 
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Ut 1 3 ] 



9H 3 



(CH 2 ) n 



CH 
I 




(3) 



[0 0 2 4] 

nti, 3;i3J:tf Sfr&SftSftSttfcalHR&^IU >J<y 

0>8t¥*&:fl^*l±* 10000 — 50000 0©^H"f$)6lt$:#Sti:tS'K 
[0 0 2 5] 

±ffi©*J&&^'t5#$8i80>PHAlCl±, MAH TfEfl:^ (4) : 
[0 0 2 6] 



[0 0 2 7] 

Tf^StlS 3 - 1 Kn#i/- 5 - [ (4-^f^/7i3) ^^773] ^ 




f-o-c-c-4 

V H H 2 



(4) 
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[0 0 2 8] 

(III) TSH-^ (5) : 
[0 0 2 9] 

X-H^V-S— (CH 2 )— CH— CH 2 — L OH 



[0 0 3 0] 

(j£>£, xti, ^d^H, -fv^ntf^g, tert-^;i/ 

(112) igjttfc, t&3B*£ft©j££'*-*TiB-tt5£ (1) : 
[0 0 3 1 ] 
[ftl 6] 



[0 0 3 2] 

(^(f», xti, *?-;i/g, x^;bS, yntf;i/S> -f v^n tr;i/«, tert-y^;i/ 



X 




2 
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[0 0 3 3] 

T3B-JK5S (2) : 
[0 0 3 4] 
[ft 1 7 ] 




[0 0 3 5] 

vMi, Tia-jR^: (3) : 

[0 0 3 6] 
[ffc 1 8 J 

(CH 2 ) n 



CH 




[0 0 3 7] 
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[0 0 3 8] 

ifitt, /KU^y N>£#A,T*v^ Xig 1 &C&^TffJM 

#^?h-*, TW-*, 7JI/^h-^> ^U-feD-;b, iij h'J h-;K ^ 
S/Uh-;K >?)\snyW.. ?)i9n>m. iJ^^vuyWt. v;H>-*, 

[0 0 3 9] 

[0 0 4 0] 
[0 0 4 1 ] 
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(Xgl-i) I93B-JR^ (5) VmZftZ>lt&m*'p&< £%-mMM±-$ 
(XS1-2) SaSB-IS^; (5) T?3^Sti*fl:^«jS:^&< £%-££jsu:# 

[0 0 4 2] 

(xsi-3) ItrlB— (5) "e^sn*fl;^ftS:^<fc< a^jgnj:^ 

(xgi-4) I&8B— JBhS (5) T?^3nsfb^%&^3&< Mjgurs- 
«fS&*tf«ifi^T?, XSl-3T**Stife«^*S35lC*il"r6 

^s^h^-e^s. ^©br, «9iaxsi-3jaati-4^M^s^%^ic^ 
, #^ ? h - v >y-x, yijtn-^, nj 
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[0 0 4 3] 

*^®PHA©ii»it wz.it. ign:fe^t> Tsafc^ (6) 

[0 0 4 4] 
[ft 1 9 ] 



H 3 C -\ 7-S— (CH 2 ) 4 — JJ-OH {6) 

[0 0 4 5 ] 

X@2tc^^TtmiR1-^AKU t: Fu*i/T;ili ; x- Mi, TSBft^ (4) 

[0 0 4 6] 
[ft2 0] 




(CH 2 ) 2 Q 

_(_ 0 4_ c Jh 

V H H, ' 



(4) 



[0 0 4 7] 

3 - 1 Kn^s>- 5 - [ (4-^fji/7ii;i/) xji?t-)11 ^ 

[0 0 4 8] 
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m Fu**/Tfri}j x- hzmm^zimz^tiz tttnmt.? zmmnm. * 

[0 0 4 9] 

<^T, 111 {Cfljffl-f K^^-X(Pseudomonas)M{CM-rS^t 

^T*S>5 3i:^i LV\, M^l^ iafB^-K^* (Pseudomon 

a s ) MtC«"t6tt£<»#, ^a-K^t^ -f n'J7^ Y N 2 |fc ( P s e u 

domonas cichorii YN2; FERM BP- 7 3 7 5) , i/a 

- K^E-^X • f 3!i7>f H45^(Pseudomonas cichorii 

H4 5 ; F E RM BP-7374) , S/n.- K^E^X • >vt->f P 1 

61#fc(Pseudomonas jessenii P 1 6 1 ; FERMB 

P- 7 3 7 6) <D$*>fr*Mfttin&m&toV%>&Z£.tfj:*)ftiLL\<\ 
[0 0 5 0] 

v-^n>y hfp^c, x;i/7>f K«l5g (-S-) RZf^mmtLT, A 
^^C7;b*;i/S#g&^£:7xx;i/S&^©Mitfc^U iODfllitlc «fc *; rti 
3^fc&&;riTv**tt£&£ja?jKy m Kn.^i/r^*; x- h^ii^n&o 

77~;nst tsi^y h&^tf©?, f©x;i/77-;i/l (-S-) #^-r 
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5£ ( l ) tc^^Sn.- >y h Sr-g-a^ ^TCD3 -t: Yu^-i/y )\yijym^-—v h 

-t&ox&z* 

[0 0 5 1 ] 

arte, ^^B^tco^T, &vmmizmm?z>o 

[0 0 5 2] 

*M©PHA©S!I^-e{i, Bft^s-JK^; (l) T*m2ti£3.- v h 
£#&PHA<Z)£jg{CffiV> 5 Kf5Hfc^ft©-Jtt5£ (5) T^£*l3<0 

- [ (p -yjv^-jvy ji—ji) x;i/7 7-;i/] 7;i/#>S?£-^&iM' : p''e^#L 

fcfJS'r&flJ&^Sgic ( P -Tj^jb7iiji/) 7^77-;H&ttS3 
-t Kn**/7^*>Sa-v b^PHA^^ll, Z&ffiMttizmm-tZ 

m.&mx&tite, ^frt£&'m$LmT*&-ox*j <kv^ win PHAM£tg&^-r 

&£/;x-K^* (Pseudomonas) MicM^ £$t£4W#tf(b *l£„ ^jg^i/n 

- K^Ef-* (Pseudomonas) MfC«^£$(£#;c£>-M £ i/=L-\?=e± 
X • f 3'J7^f YN 2#fc (Pseudomonas cichorii YN 2 ; F E RM BP- 7 
3 7 5), i/a- F^EtX • ^-nUTM H 4 5^5 (Pseudomonas cichorii H4 
5, FERM BP-7 3 7 4) , V =l - K^Ef"* • S?x y "fe ->f P 161$c (Pse 
udomonas jessenii P 161, F E RM BP- 7 3 7 6) ©H5jitf)®ffic##&:f 

ft (NIBH) «fc f&iB©gf£#-S&tf-£«!5*U *H£<Z>, 

&P HAjg£tg£^-tSg$;£: LT, 8UC #JM¥ 1 1 - 3 7 1 8 6 3#(CfH« 
[0 0 5 3] 

J^TK, H4 5$;&tfP 1 6 1 $ctCOVMT, ^©S^ffiK £^1" 
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[0 0 5 4] 

<YN 2ffi(Dm¥W'\iM> 

( i ) mmmmftR 





: *?ffi> 0. 8/tmXl 


. 5 — 2 




: 




>ery trr. 


: **J 






: & U 






: 

















0 fi m 



(2) £Jg3*$M$® 
O/FMi 

King's m?i"e<D&yh&mm& 

4 %N a C 1 T(Z>£W 

T w e e n 8 0 G9#D7K##? 



nut 

»tt (*) 



* nutrient agarfg^n □ - - & ^9 y # T*^fe"T S £ T'¥!l5£» 

2 3 ffilEff 2002-3019186 
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dl-U>=Tfift :R§ft 



<H4 5|*<0«3*«M$K> 

(i) j^J»^«rtte 





: mm, 


0. 


8 # mX 




: 








: &*J 








: 








: &*£ 








: 







2 # m 



(2) ^ai^wttK 



Kb? 



2 4 
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<<y K-;i/©^^ 
V v y - a 

& -if? # b */#-M 

King's mx-ea&yt&i 

4 %N a C 1 T'tf)£W 
3KU - j8 -H Kn**/»i 



mm 
mm 
mm 
mm 
mm 
mm 
mm 
mm 
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L-y?¥j 






: Bitt 


D - V> ~ h -;b 


: mm 








: mm 




: »ft 


n -#:/y >H 


: Bitt 




: mm 


d i - y > dru 




?x.ymf- b U ?A 


: mm 







<P 1 6 l»©a^^'f$e> 

(i) mm^mmn 
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&Vt* 0. 6mmXl. 5 — 2 








: 




: 




: 











0 u m 



(2) M^tfjttft 

T Jl*c- y V Kn 5 - if : RH$ 

x^^U>*7K^«? : Gift 

j8 - #^ * h y #~M : m& 

Kings B^?cT*Of^fiI14 : Aft 

L-T^bfy-^ : Aft 

D-V>7 -7. : Aft 

D-^>^h-;b : Aft 

N-Tiz^;i/-D-y;i/n-y-^ > : Aft 
v;i/ h 
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n -jj-jv ym : 

d 1 - U > zTlft : 



i/n- K^^-XMtCMf S«^«JtCiDAT, nnmi (Aero 
monas s p. ) , 37€fXi (Comamonas sp. ) , 
rfWl/^U TKBurkholderia sp. ) J&iflcJBU ^Jitl co - 

(7x-;^;i/77-;i/) rjixymzmm mm) tLxm^x, 

5 S ffl V n -5 r & sjmx S „ 

S:Wr*tt4«S:|iJMLT, JKf4<Z>±fa-fl^ (5) {c^£*i£g>- [ ( P -y 

^^7i-a) ^^77-M y;i/#>iEfr<3, m-rst&aa-jKss (i) -e 

[0 0 5 5] 
[0 0 5 6] 
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5-®5£ (1) Tfj^SfiS, ffitf&*jgflC (p-7^7iiJl/) ^7r-A 
iSft53-t Kn3f >>y;b#>^n.- ^ NS:^tfPHAS:i33gi-SBRtctt, 

B—ffittf, (5) [ (p-7^^7i3) 

zttfx-gz. mn<D-m^ (5) r^sti*^«tt, wtyo. o i% 

-1% (w/v) CD^H, «fcU^*L<li, 0. 02%~0. 2% (w/v) © 
«HJC«JJB©^*S:ailRf Siii3S«M*Lv^ 0 (5) 

co- [ (p-rW7i^) X)V7T-Jll T)ll]>m\Z. M&lZTfl,*)], 

j ta>mmm&n*.&B&\*. m^mizmm^tir^mx-sb^x^ mm 

[0 0 5 7] 

IC^fLT, -£(D^£g&3% (v/v) J^TiCf-Sr hMSt$>S 0 
[0 0 5 8] 

JC TC Ata^^^cpra^i: LT^USW«I^J&e>tJftCTCA|@II&^e,- 

^ji^co^, mm&4~i 2 (Dw.mrjii]>m$. frizz m^&m 
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[0 0 5 9] 

p-x, r^ev-*, ^>>n-x, ^vn-x, #^b-^, vw-x, 

[0 0 6 0] 
[0 0 6 1 ] 

ifi&fc »J 0 . 1 %~ 5 % ( w/ v ) 0D«BH, J:U^*KH 0 . 2 %~ 2 % ( 
w/v) ©|gHic-e(Z)^^$:S*R-rsr t^M^ 

[0 0 6 2] 
[0 0 6 3] 

J;»J^#6&tctt, (Iti-l) i:lt, -JK^C (5) Tf^StiSffc-^**, & 

mzffiz, (jim i-2) hit, (5) -e^stis-fb^, &e>t>*jcft 
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(Dum i - i xmm • mLfrffiL^mvM&zznizmm^zjimzft&oizm 
mmmnm. &£<^&, (igi-3) tit, -m^ (5) xmztizit&m 

VmULt^ Ztlizmg. (X^l-4) £LX. -flgi£ (5) VmZtlZit 

tebrfizmmmmmtftzmMit^fr. mmmz^z&^mmtpx, mm 

mmm^&^zmm-tz>z\ttf-m%-£L\<\ ^<n-m^m^-mxit. mmiz 
fe^r, mm<D±m-m^ (5) xm&ft&co- i d> -rn^-n? ^.-jd ^ 

[0 0 6 4] 

. M&IZ, 15-40^ £f£ L<Ji2 0~3 5°C(DfgH, J: 'J£?£ L<&2 0 
"C~3 0°C(Z)fgHJC^-t^r(7)^^-e&-5 o 
[0 0 6 5] 

tizmwn-Mx (5) (Dit&wfrb. mm-mx en xB2tiz>=L-v 
xmmit@k*?;-?z>ij&. vv-7T-*y%-\z&zmrM%i5&,<Dmm@kmj3 

[0 0 6 6] 
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> mmm t>^-?aj&, &&&&& ^m<Dmm\z&m&& 

^$:^^-e^^§^Jft-efetl^V^^^^t J (D-e : fe;^< > Mill MSBigife, M9 

mmm z m \fz z t # x* g & . 

[0 0 6 7] 

[M 9 igifc] 

N a 2 HP0 4 6. 2 g 

KH 2 P0 4 3. Og 

N a C 1 0. 5 g 

NH 4 C 1 1. 0 g 

(igiftl U y h;btp, p H 7. 0) 

(c, mah wnc^t- mAf&ftmmit o. 3% (v/v) gittbt, sm. 

[0 0 6 8] 







: 1 . 


5 g ; 


Mg S 0 4 




: 3. 


0 g ; 


Mn S 0 4 




: 0. 


5 g ; 


N a C 1 




: 1. 


0 g ; 


F e S 0 4 




: 0. 


1 g ; 


C a C 1 2 




: 0. 


1 g ; 


C o C 1 2 




: 0. 


1 g ; 


Z n S 0 4 




: 0. 


1 g ; 


C u S 0 4 




: 0. 


1 g ; 


A 1 K (S 


°4> 


2 : 0. 


1 g ; 
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: 0. 1 g ; 



4 



: 0. 1 g ; 



: 0. 1 g 



mWi l U y h;nt», p h 7. o) 

( P H A CDHJIRX^e) 

#36ElcM^S»£&tt, -<Z)£ lei U> ±IB-)&5£ (1) T**t 

n*s/r;b*>ift3.-v h&^PHA&iiu *©»ftwtc»«i-rs. &o 

HA&IBJK'tSXg-fcaaWS. 
[0 0 6 9] 

£<Z>PHA0lSiKJC«:, »jfcJftffiSt<fefiJJBLT, P H A &iffl]|&fii5fc 
f N5tFn75>, Tth-h'j;K 7-fe h v% ^nsW-^ 

[0 0 7 0] 

£-&J&-t£> -^(2) T'^StlS 3 - M \?U3ri/T)l*ym=L-V K 
W*, -JK^; (3) T*^£*l3 3 -t: Fn^ri/T;!/^- 5 -x^gfcur.*/ h 

co, 7x^;i/7x;i/7 7-;i/iMtc, ^>-tf > 3iLh0>^ filer ;i/*;i/3£&^ 
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. £ *i * T? tcjfc M U & o ^5P^ <Z)JS Mf ^RB^fT* £ -5 „ 

[0 0 7 1 ] 

[0 0 7 2] 
(IIM 1 ) 

5%, 5- [ (4-^fjl/7i-JW x;i/7 7-;i/] ^ 
i (KtT, MeTPxVAtUt) 0. 1 % Sr^-frM 9 igift 2 0 0 m lfC, £/n 
-K^t^ • f 3U7^ • YN2ffi?:iil, 3 0°C, 1 25^hn-^/^T? 

5%, MeTPxVAO. l%£^<fr, ^H^* (NH 4 C1) 5:^J^^M9^ 
i2 0 0mll:SSiLt, SIC 30°C, 1 2 5 * h U - ? /$-VMW!.mmi< 

[0 0 7 3] 

^cD^fg^S^^L/^ h£ 2 omi # n mi\jv2*iz WkM L> , 6or-e20H 

WbTPHA^|[fiLL ffiOi?K$:?L#0. 4 5 # m(D * > > • 7 4 )V 

(i, PHA75mg mmmM) tfm^tit-o 

[0 0 7 4] 

- (GPC ; SV-HLC- 8 2 2 0, #^A;j£V- TSK-GEL Sup 
e rHM-H, $88E ; * n n A, d<UXf KJMJMLfeo ^tf> 

I5C¥±^^^* Mn=60300, fC J;^^-?-* Mw = 13 16 0 0 
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[0 0 7 5] 

: B r u k e r DPX4 0 0 FT-NMR 
l H&mM&& : 4 0 OMH z 

mmmm cdc i 3 

reference :3f^tl°^'j fef A TMS/CDClg 
[0 0 7 6] 



Chemical shift 
(ppm) 




*H8 




1.88 


2H 


m 


d 


2.28 


3 H 


s 


1 


2.43~2.63 


2 H 


m 


b 


2.82 


2 H 


m 


e 


5.24 


1 H 


m 


c 


7.05 


2H 


m 


g,k 


7.20 


2 H 


m 


hj 



[0 0 7 7] 

zamuzm-tzsiz. 3©PHA(i, 3-nKn^i/-5- [ (4-*^;i/ 

7i-;i/) x;b-7T~;i/] ^¥1* («T, 3HMeTPxVtKlt) ^77- 
3.— y hi: LT-^/u-eJSU, ^*IJ^CD^E 7 v-rL- y h £ IT, 3 - H 

Kn*i/8i, 3 -n Kn *S/^£lfcfc if (DMmWi* ~ 1 2 *T-0>fi&3 -n K 

sr^/uT-^'j, $kfomz\%, zarnmz* rtm^ (7) : 

[0 0 7 8] 
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Ut 2 1 ] 




11 



[0 0 7 9] 
[0 0 8 0] 

ffimU (GC-MS, ^QP- 5 0 5 0, E I 7?£-frU PHA^77- 

v bcDt^jix.xTJUtm&mfezn-ofr,, eujc M^tifc gc-m 

□ 3©@2 {C^-tM^^^t;, ^^P HA^Tta-ft^^: (4) : 
[0 0 8 1 ] 



Ut 2 2 ] 




[0 0 8 2] 



3 5 
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T»^3tl*3 HMe T P x V(D=L— v V fc-^t? P H AT'feS Z. £#5SIS£tl£ 0 
[0 0 8 3] 

US 2] 



»<W6«UIS 1065mg/L 
#UY-^iH 375mg/L 
* U -7-fe*|gft/gg»fe«aM 35. 2% 

3-tKP^r->BSif 6.7% 

3-th*D+y^>i 1.4% 

3-th*n*->^^>! 12.7* 

3-kKD^>f*>i 24.7% 

3-kKn+'>HrA>t 7.0« 

3-kFD+yh'ft/i 8.0% 

3-hFD+y-5- [ (4-/^7xr;w x;P7rx;W ^ 

39. 5% 



[0 0 8 4] 
(MMM 2 ) 

D-^Vn-^O. 5%, MeTPxVAO. 1 %^^M9^i2 0 0 m 1 
iZ, i/a-Km-f3iJ7-f -H4 5H^|U 30 °C, 12 5XhU- 

^/^•efi»*«Lfe. 7 2Hnt, UENKU D-y;m 

-*0. 5%, Me T P x VA 0. (NH 4 C1) 
V^M9igMfi2 0 Oml JCgJBWLT, JSJC, 30°C, 1 2 5XhD-^/^tI 

[0 0 8 5] 

d©^fgjSiSft^l/v h £ 2 0ml UU ii\Jl2±izWt;M L/> 60tT'20H 
WUtPHA^Iffibfe. Jgfffi$t£?L*£0. 4 5/ l m(D;l>7'7>'7U 

# y -^tfJtCiDAT, PHAl:Stt:I$iife 0 JgJC, fcfciSg^tf)^ fcHJlK U 

T\ J*£$fcj*Ufc|fc, PHA^'J7-^I11 (EUR*) £fl**L£„ *MT* 

it. PHA7img mmmA) t>m^tir=. 0 



ffiSE#2 002-3019186 



#2001-164774 



[0 0 8 6] 

i« (ffij&it) ^-fo ^IPHA^ ±33^5$ (4) ^Sft5 3 

HMe TPx V(D3.-y N P H AT*&£ 3 £: #«Sfg2 *i£ 0 

[0 0 8 7] 

[*3] 



835mg/L 

#'J-?-$&IM 355mg/L 

# u -?-immm/m*fflmm 42.5% 

3-tFP+vSSS? 0.0% 

3-tHo^yA*t>i 1.4% 

3-kHP+yti'^>i 9.2% 

3- 1 F P^->^ >$? 20. 8% 

3-tKD^yKf*>i 4.2% 

3-tKD4yHft>K 7.1% 
3-tKD+->-5- [ (4-/f;V7z-;W 7>)V77-)V] W 

H& 57. 3% 



[0 0 8 8] 

(*M3) 

51 MeTPxVAO. 1 % £-£t?M 9 igifi 2 0 0 m 1 
J/a - Km • yiyt^ • P 1 6 1 jlliSiiU 3 0°C, 12 5*h 

u-9/#T*mwLmmi<fc a 72m mftt&foimK&vmm^ d-v 

)in-X0. 5%, MeTPxVAO. MMM (NH 4 C1) 

*fcl*M9i&ifi2 0 0ml tCf?J»j»LT, 3 0°C, 1 2 5 ;* h □ - 

[0 0 8 9] 



ftItE#2 002-3019186 
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Z.<Dmm&Mmft'<\/y h£ 2 0m 1 V UU^JlUzmmb. 60"Ct20^ 

ra«#LTPHA&itfrfflLfc. ffimmzjL'&o. 4 5^©^^ • 7* ;i, 

T% *E2*:«Lfc«, PHA^Uv-^Hi (EUR*) fcMLfc. *if 

tt, PHA52mg ##&*ifc 0 
[0 0 9 0] 

itm («cit) j**. ^SPHAt, ±Bit^ (4) 1?^$tlS3 
HMeTPxVC2-«; h Z&ti P H A T*& -5 3 £ A^fltfgS ft tc 0 
[0 0 9 1 ] 

[Ht4] 



SM<I1I ~ ~'~ 965mg/L 

#'J-7-|^Sfi 260mg/L 

# v -?-&&SLm/-mfr&Mmm 26. 9% 

3-hh'0^y^^>SI 14.0% 

3-tPQ+^>8 22.8% 

3-tFa+yh*f*>S 6.7% 

3-tHo+vl?Tt>i 11 6% 



^Wft 36.8% 

[0 0 9 2] 

sKu^^h> (bkdStc mytnmxm) o. 5%, MeTPxVAo. i%& 
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<fc»;0lRU Xfl/Xym-}- h U ^A0. 51 MeTPxVAO. 1 

MUt^ (NH 4 C1) ^^M 9 M 2 0 0 m 1 ICSIIL t, JgiC, 3 0 

[0 0 9 3] 

'©JiMi^U^ h£2 0ml ^onMAClil, 6 0"Ct2 0^ 
WlbTPHAMbt. Sffi*g£?L@0. 45/ l m©^y7>-7a 

#>>-;i/#tCfln;iT, P H A£#£fci$$-fc)r£ 0 Jgfc, ftMtf) [II iRU 

t±, PHAi2 0mg «<#e>nfe. 

[0 0 9 4] 

Jfcsp amit) m*. -ZOUm. ^PHAt, ±ffifl:^ (4) T**£;ft£3 
HMeTPxV©!-*; h $r^tf P H AtfeS 3 fcjWBfgS fife. 
[0 0 9 5] 

[*5] 



tt#%«M 950mg/L 
# 'J T— 600mg/L 

g U 63. 2% 

ty7-a-7h^ (tf-y*x<J7Jt) 

3- tK 8.7* 

3-t FD^yA++f>i 2.1* 

3-th'a^y^^>IS 10.9* 

3-tFD+yr*/i 23.2* 

3-tKo*yFf^J>S 6.4* 

3-tKD+yh*ft>i 12. 7% 

3-b FP4^>-5- [ (4->fJl7i^) 36.0* 
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[0 0 9 6] 

immm 5 ) 

jku^^n> (m.7C7t ftytmmxm) 0. 51 MeTPxvAo. i%& 

^tfM9 JgMfi2 OOmlC, S/j.- -fa'J7-f -H4 5^?:|ii L, 

.fcUEUKU tf;bfcf>U^- h U 0. 5%, MeTPxVAO. 1 

UmM (NH 4 C 1 ) &-£*&VMM9Jgi6 2 0 0 ml CSSillT, HfC, 3 0 

[0 0 9 7] 

3 0>i**£SE*SIStt / *l'y h £ 2 0 m 1 ? p n A tcH^ U 6 Otf 2 0 B# 
WLTPHA&Mlfe. »ffi?g£?L@0. 4 5 fi mCD* > • y 4 )]y 

«, PHA5 7mg (Mmnx) tfnbtifc. 

[0 0 9 8] 

Jfc3*S (MfifcJfc) ^-To ^©MH, SlPHAt, ±gBft3*5£ (4) 7?^$4XS3 
HMe TPxV©l-y h&^t?PHAT&5££#fl||83*lfc 0 
[0 0 9 9] 



2002-3019186 
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me] 



mmmmm smg/i 

tf'J-?-ftj«M 285mg/L 
U T-ft»Sg/gfr|£«aft 32.435 

3- th* 0.5% 

3-tFn+y^>|[ 1.4% 

3-fc Fn*->;*^>& 8.8% 

3-kFO+yf^3>i 17.6% 

3-tHD*->Hf*>» 4.1% 

3-kh'D+yHft>i 6.5% 

3-kHD+y-5- [ (4-/f^7i-JW X^7 7-iH ^ 

61.1% 



[0 10 0] 
(HMM 6 ) 

jKu^^h^ im^fc mammjcw) o. 5%. MeTPxVAo. i%& 

^t?M9i&*6 2 OOmliC, - • SJxyfe — >f • P 1 6 lflc&ffi® 

U 3 0°C, 12 5^hn-f/dtfii**lfc. 7 2W, Stt£M4># 
JltlCJ: UEUKU lf;i/tr>^ h U 7A0. 5%, MeTPxVAO. 

^HiK (NH 4 C1) &^*^^M9^2 0 OmliCSMlt, JglC, 
3 0°C, 12 5* hB-*/#T?SJiJ&*Lfc. 4 8^^, Btt&SMMfrliK: 

[0101] 

WLTPHA?:MLt. »ffi?££:?Lf£0. 4 5 ntm0^>7'7> • 7-f;b 
* j -;i/CfttciUAT, P HA£H£fci$£-t!:£ 0 JSiC, ft»(Z)<2*£[I!JKU 

it. PHA5 6m g mmm&) tfm*>nr=. a 

[0 10 2] 
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--M4^tr^ST-^ff U P HAty 7-2-7 h ^ imx^JHtmnm 

itm (m&&) mir, -eco^m, ^spha^ ±mit^ (4) -eft£*i£3 

HMe TP xV0)=L-y h P H A 7?& £ 3 £ tffiISS;* *l£o 

[0103] 

[fg7] 



#U^-fe«IS» 280mg/L 

3-tKP+->gS«E 8.8X 

3-t HD^ri/^+h>^ 2. IX 

3-kh'o+y^^>SI[ 13.4* 

3-hFa+yf*>t 25. 731 

3-tHo+->Ff*>SS! 6. OX 

3-hHo+yKrt>|[ 7-7% 

3-t HP=lri>-5- [ (4-U-)VyiL-)\>) TslVyy-M ^ 

^Wt 36.3X 



[0 10 4] 

(mmm i ) 

tfv<7°hy mTCTt ffiytmmum o. 5%, MeTPxVAo. i%& 

[0 10 5] 

^(DW&Wtnmfo^V y ^20ml ? n Wfo)\,U\ZMmh, 6 0°CT'2 0B# 
WLTPHA&iffiLfc. jflfffi$t£?LSO. 4 5/im®^>^7> • 7^1/ 



ffi|E#2 002-3019186 
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ii, PHA5m g mmmm ^m^nt^. 

[0 10 6] 

Jfc3* (ffifi&ifc) B-t, -£(7)MJPL SlPHAt, ±SBft^ (4) T-^$tl§3 
HMeTPxVfflai^ h£ltfrPHAT-&£^£:#fiSIi!$tl7c 0 
[0 10 7] 

[fg8] 



~ 590mg/L 

#UV-$^iaa 25mg/L 

# U V-^gg/m&iiS&mg 4. 2% 

(fcf-^XUXit) 

3-hKn*xg&j£ 25.1* 

3- fcH 8.6% 

>tk 9.5% 

3-hHP+vHf*>St 2.9% 

3-hh'D+yh*ft>H 1.1% 

51.8% 



[0 10 8] 

(H»J8) 

(DIFCOg) 0. 5%. MeTPxVAO. 1 % &-£tfM 9 m 
*2 0 0ml{:, i/a-K^-f 3^7^ • YN2^£iiU 3 01C, 1 

[0109] 

ICSieKflllft^l/y h & 2 0 m 1 V n DJfc;i/AfC!&Sf U 6 0 °C"e 20| 
ra«#LTPHA&«rfflUfc. #lffi«&?L&0. 4 5/tmffl^7*7> • 7 -f 71/ 
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tt, PHA2mg (ftftMft) ##e>*lfc. 
[0 110] 

HMe TPxV®a--v hS:*tfPHA*e*Siii*<fltSatl&. 
[0 111] 

[*9] 



tfv^-ftmnm iomg/L 

'J THfl&M/Bftjailftft 1.2% 

3-hh'D+ySSi 20. 55K 

3-tKD^:*^>& 12.4* 

3-th'D+yT*>i 17. IX 

3-tKo+'>Kx^>gf 4. OX 

3-hKn*->F"r-fe>* 2. IX 

^ 42. 9X 



[0 1 12] 

>lftO. 5%, MeTPxVAO. l%mM9M2 OOmliC 
, J/a-K^ • f niJ7>f • YN2«ll18iU 3 0°C, 1257bD-^ 

ft) £#*L£ 0 
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[0113] 

w©J**g<6*S|#/<l/y H£2 0m 1 y* n UftJl&lZfBmL, 6 0 "C T 2 0 fip 
OTIltPHA«Lfe 0 »ffi$t£?L@0. 45Mmffl^^>-7^l 

X\ PHAjKUt-©«5«M* (0JK*) ^ILL 

tt, PHA3mg tfftfcftfc. 
[0114] 

WW (jfi^Jt) a**. t<D^M. SlPHAi, ±sBfl;^ (4) T**$tlS 
3 HMe TPxVOo.r.7 h &*tf P HA*e**^i:*«fllSg34ifc. 

[0 115] 
[*10] 



ffiftfftiM - - 585mg/L 

t5]n g/L 

g u ^~ ja»sg/»ttft«ag 2.6% 

t/^'-.iXy M&(fc (e-^X'JTit) 

3-fcKD+v« 32.3% 

J-th*P*yfiJ>i 18.6% 
3-th'D + vK^>if 5 2% 

3-tFn^->h*x-t>K 5.9% 

^ 18.8% 



[0 116] 

(mmm 1 o > 

J±ymo. 1%, MeTPxVAO. 1 %$:^M9§i2 0 0 m Uc, i 
i-K^-fn'JT'f • YN2«iS:iiU 3 0°C, 125^hn-^/^ 



miiE#2 002-3019186 
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[0 117] 

^(nmz&mmfo^ v z 2 0 m 1 ^ n u^jv^izmmL, 6 o°cx 2 0 ^ 
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